Introduction
============

A 77-year-old woman (height: 157 cm, weight: 58 kg) with a body surface area of 1.57 m^2^ suffered from increasing adynamia, dyspnea during exertion, and repeated syncope. The patient had been healthy for several years; she had stopped nicotine abuse due to increasing chronic obstructive lung disease with chronic dry cough. A cerebral infarction 6 months before had led to intensive physical examinations, and severe aortic valve failure was found. Due to the patient\'s advanced age and chronic lung disease, the operative risk was assessed as high according to the logistic EuroSCORE and EuroSCORE II of 18.21 and 7.4%, respectively. The patient was transferred to our institution for evaluation of transapical or transfemoral aortic valve implantation.

On admission, transthoracic and transesophageal echocardiography confirmed the diagnosis of severe aortic valve stenosis (aortic valve area, 0.79 cm[@JR130067-2]; maximal transvalvular gradient, 80 mm Hg; mean transvalvular gradient, 50 mm Hg) and valve incompetence of grade I. The mitral and tricuspid valves also showed slight incompetence of grade I. Echocardiographic examination revealed normal right and left ventricular contractility. Left ventricular end-systolic and end-diastolic diameters were 30 and 50 mm, respectively. The left ventricle was hypertrophic with myocardial systolic and diastolic thicknesses of the interventricular septum of 16 and 13 mm, respectively. The maximum subvalvular gradient due to septum hypertrophy was 10 mm Hg. The apex of the left ventricle was dyskinetic with a 30-mm apical aneurysm ([Fig. 1a](#FI130067-1){ref-type="fig"}). The wall thickness of the aneurysm was approximately 3 mm. Coronary artery disease was excluded by coronary angiography ([Figs. 2](#FI130067-2){ref-type="fig"} [3](#FI130067-3){ref-type="fig"} [4](#FI130067-4){ref-type="fig"}). Catheter examination with left ventriculography confirmed the diagnosis of aortic valve stenosis (peak-to-peak transvalvular gradient, maximal 64 mm Hg; mean, 40 mm Hg) and left ventricular apical aneurysm ([Fig. 5](#FI130067-5){ref-type="fig"}). In computed tomography of the chest, the aneurysm was measured and its cohesion to neighboring structures was visualized ([Figs. 6a](#FI130067-6){ref-type="fig"}, [b](#FI130067-6){ref-type="fig"}).

![(a) Echocardiography of the heart in end diastole (preoperative). (b) Echocardiography of the heart in end diastole (postoperative).](10-1055-s-0034-1374806-i130067-1){#FI130067-1}

![Coronary angiography with exclusion of calcification of the left main coronary artery.](10-1055-s-0034-1374806-i130067-2){#FI130067-2}

![Coronary angiography with exclusion of calcification of the left anterior descending.](10-1055-s-0034-1374806-i130067-3){#FI130067-3}

![Coronary angiography with exclusion of calcification of the right coronary artery.](10-1055-s-0034-1374806-i130067-4){#FI130067-4}

![Angiography of the left ventricle in end systole (preoperative).](10-1055-s-0034-1374806-i130067-5){#FI130067-5}

![(a) Computed tomography of the heart in end diastole (preoperative). (b) Computed tomography of the heart in end systole (preoperative).](10-1055-s-0034-1374806-i130067-6){#FI130067-6}

The situation was first evaluated by our staff and then discussed with the patient. Transapical valve implantation was abandoned and a conventional operation with aortic valve replacement and myocardial aneurysm resection was decided upon. The patient\'s written informed consent was obtained (as standard, obligatory procedure in Germany).

We used our standard surgical strategy with median sternotomy and aortic and right atrial cannulation for the heart--lung machine with warm antegrade potassium blood cardioplegia.[@JR130067-1] Under cardiac arrest, the apical aneurysm was clearly palpated. The thin apical wall of 3 mm was opened and resection with reconstruction of the geometry of the left ventricle was performed. The left ventricular cavity was explored through the aneurysm. There was only one place with asymmetric septal hypertrophy, at the aneurysmal base. Afterward the calcified, native aortic valve was resected and replaced by a biological xenograft prosthesis (Hancock, 23 mm; Medtronic, Minneapolis, Minnesota, United States). The postoperative course was uneventful. The patient was extubated on the 1st postoperative day, transferred to the normal ward, and discharged from hospital on the 9th postoperative day. Postoperative echocardiographic examination showed excellent prosthetic xenograft valve function and normal left ventricular function without apical aneurysm ([Fig. 1b](#FI130067-1){ref-type="fig"}). The histological findings of the apical tissue revealed transmural fibrosis, including local calcification and a significant loss of cardiomyocytes ([Fig. 7](#FI130067-7){ref-type="fig"}). Coronary vessels in the subepicardial fat and the connective tissue showed fibrosis of the vessel wall and obliterated lumen of some of the vessels. Due to the reduction in the number of myocardial cells, there were no findings of disorganization of cells as indices for hypertrophic obstructive cardiomyopathy (HOCM).

![Histological examination of the apical tissue (Elastic van Gieson, 50x).](10-1055-s-0034-1374806-i130067-7){#FI130067-7}

Commentary
==========

Left ventricular aneurysms are usually observed in patients with ischemic myocardium, following infarction with pressure impact during or after cicatrization. Rarely, they can be found in patients with HOCM.[@JR130067-2] [@JR130067-3] [@JR130067-4]

We report on a patient with aortic valve stenosis and left ventricular apical aneurysm of unclear cause. Histological examination excluded HOCM and other possible causes for aneurysm formation were also excluded, such as coronary artery disease, myocardial infarction, severe systemic hypertension, Chagas disease, or other inflammatory and traumatic diseases.[@JR130067-5] We believe that the possible cause of the aneurysm in our patient was that a long history of aortic valve stenosis had led to severe intraventricular hypertension, subsequently to asymmetric septal hypertrophy, and finally to apical aneurysm. Asymmetric septal hypertrophy can be observed in elderly patients with severe aortic stenosis. It is mostly located below the aortic valve, in the left ventricular outflow tract, but not deep in the left ventricle, as in our patient.

Apical aneurysms are mostly observed in patients with HOCM. Maron et al[@JR130067-3] analyzed the data of 1,299 patients with HOCM. In 28 patients (2%), an apical aneurysm was observed. The prevalence did not correlate with age, sex, or sarcomeric protein mutations. Twelve of them (43%) presented complications (sudden death, stroke, etc.). Our patient also had a history of stroke. Nevertheless, she had no HOCM. Soufen et al described an apical aneurysm with septum hypertrophy in a patient with severe systemic hypertension without history of HOCM.[@JR130067-2] Their patient, a 59-year-old woman, had in her history isolated hypertension and cerebral embolism. She had an apical aneurysm with a thrombus leading to long-term oral anticoagulation with warfarin.[@JR130067-2] In Brazil, the presence of an apical aneurysm is always suggestive of Chagas disease.[@JR130067-6] Our patient was from northern Europe and had no history of visits to Central or South America. In addition, she had no symptoms of intestinal hypomotility, as seen in patients with Chagas disease, so that this correlation could be effectively excluded.

We considered the patient for transapical or transfemoral aortic valve implantation. As a left ventricular apical aneurysm was diagnosed, we decided to use a standard technique with median sternotomy and cardiopulmonary bypass. Transapical valve implantation with access to the apex of the heart by mini anterior left thoracotomy in the fifth intercostal space and simultaneous aneurysm resection seemed possible. Theoretically, it would have been possible to perform transapical aortic valve implantation through the apical aneurysm with concomitant exclusion of the apical aneurysm (aneurysmorrhaphy) without use of cardiopulmonary bypass. In contrast, transfemoral valve implantation might have carried a possible risk of perforation of the apical aneurysm by retrograde introduction of the stiff guide wire into the left ventricle. Moreover, aneurysm resection during the same operative session would have required additional thoracic opening or that the aneurysm be left in situ. Following the European Society of Cardiology guidelines, left ventricular aneurysm may result in systolic and diastolic dysfunction and mural thrombus formation.[@JR130067-7] Therefore, the indication for aneurysmectomy was given not only due to the risk of spontaneous perforation with tamponade but also due to the risk of resistant arrhythmias and of potential peripheral embolism.[@JR130067-5]
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